Adomian decomposition method has been applied to solve many functional equations so far. Some authors have used this method for solving Klien-Gordon equation with initial conditions. In this article, Adomian method is applied to solve Klein-Gordon equation with boundary value condition, as well as initial conditions.Three examples are presented to illustrate the method.
Introduction
In this work, we will consider the Klein-Gordon equation with initial or boundary conditions and Adomian decomposition method is applied to solve this equation.The Adomian decomposition method has proven to be very effective and results in considerable saving in computation time.Klein-Gordon equation has the following general form:
Where c is a constant. Let have the following boundary conditions:
B 2 u(a 2 , y, z, t) = f 2 (y, z, t)
Where B 1 and B 2 are identity or any differentiable operators. 
The Adomian decomposition method applied to klein-Gordon equation
By applying the inverse operator L −1 xx to both sides of (4), we have:
. Thus, eq.(5) can be written as:
To solve this equation by Adomian decomposition method, as usual in this method, the solution u is considered as the sum of the series u = ∞ n=0 u n and the integrand on the right side as the sum of a series as:
Where A n (u 0 , u 1 , . . . , u n ) are called Adomian polynomials and should be computed. By using an Alternate Algorithm for computing Adomian polynomial [4] , we have:
Therefore from (7) the following procedure can be defined:
For determine K 1 and K 2 , first we consider one-term approximation ϕ 1 for the exact solution:
By using equations (2) and (3), we have:
By solving eq.(9), we obtain approximate values K 1 and K 1 and by using Adomian procedure we obtain u 1 , and consider two-terms approximated values ϕ 2 = u 0 + u 1 for the exact solution and using equations (2) and (3), we have:
Therefore approximation values K 1 and K 2 from two-terms approximation ϕ 2 will be obtained. We can determine the components u n as far as we like to enhance the accuracy of the approximation and similarity we can be obtain approximation values K 1 and K 2 in (n + 1)-terms approximation ϕ n+1 = n i=0 u i . Also, we have lim n→∞ ϕ n+1 = u.
Numerical results
Example 1 : Consider the Klein-Gordon equation with the following boundary conditions.
Regarding boundary conditions we use the operator
∂x 2 . Therefore, we have:
Applying the inverse operator L −1 xx = x 0 x 0 (.)dxdx to both sides of (13),we get:
. Therefore, the Adomian scheme would be as follows:
By using (11) we have K 1 = 0. To find K 2 , we consider the following one-term approximation:
12 By using (12) we have:
Therefore, u 0 =
. By using (14) u 1 would be derived as:
To improve the value of K 2 , let us consider two-terms approximation
for solution u. Regarding (12), we obtain K 2 = 0.
. Again by using (14), we get:
and solution is:
This solution is the exact solution. Example 2 : Consider the following Klein-Gordon
We can use one of the operators 
. Then the Adomian scheme would be as follows:
By using (16), we have K 1 = 0 and to obtain K 2 we consider the following one-term approximation:
By Considering (17) we have
. Therefore u 0 = . Also u 1 would be as
Similarity by using two-terms approximation ϕ 2 = u 0 + u 1 and (17), we obtain
and from (20) we have:
∂x 2 )dydy = 0 u 3 = 0 . . .
Conclusions and Discussion
The Adomian decomposition method is a powerful method, which has provided an efficient potential for the solution of physical applications modeled by linear and nonlinear differential equations [1, 2, 3] . ∂y 2 , and using each of them leads to the same solution. For computations we used the package Maple 9.
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